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5 . A. BEACH. E. E. LITTLE.
INTRODUCTION.
Insects and fungi cause Iowa fruit growers and gardeners a 
loss which in the aggregate amounts.to.hundreds of thousands of 
dollars annually. They cause fruit and vegetables to rot and to be 
wormy and knotty or scabby; they damage blossoms and blossom 
buds and so interfere more or less with the setting of the fru it; 
they, destroy a vast amount of foliage or injure it in such a way 
as to interfere with its work of building up the special kinds of 
food which the plant must have in order properly to sustain its 
life, to support its growth, to form fruit buds for the following 
year, and to store away in its roots, trunk, and branches the 
reserve supply which it needs to support its active growth during 
the spriug until the new leaves are fully developed and ready for 
work. Fortunately many of the worst of these insects and dis­
eases may be kept well under control by proper, treatment as out­
lined in this spraying calendar. It is not best always to follow 
these general recommendations exactly. The strength of the 
mixtures and the number of treatments should bV varied to fit 
special cases. It must be left for the manager of the work to 
decide this matter, but let him remember that, as a rule, the Iowa 
fruit grower who would be most successful under present condi­
tions must spray systematically and thoroughly every year.
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GENERAL TREATMENT FOR THE APPLE.
When to Spray ) What to Spray With and What For.
i. When the green 
tips of the first leaves 
burst the buds. May 
be omitted when in­
sects are not abund­
ant. Figure i.
Bordeaux mixture for scab, canker and 
leaf spot diseases.
Paris green or other arsenical poison for 
bud moths, case bearers, tent caterpillars, 
canker worms and other leaf eating insects.
2. Just before the 
blossoms open. F ig­
ure 2.
Bordeaux mixture for diseases mentioned 
under 1. Paris green or other arsenical 
poison for curculio and the insects mention­
ed under 1. The most important single 
treatment against the scab!
3. Just after the 
blossoms fall.
Bordeaux mixture for diseases mention­
ed under 1. Paris green or other arsenical 
for codling, curculio and leaf eating 
insects. The most important treatment in 
fighting codling moth!
4. Ten to twenty 
days after 3.
Bordeaux mixture for scab, bitter rot 
and other diseases. Paris green or other 
arsenical for codling moth, curculio and 
leaf eating insects.
5. Late July or ear­
ly August.
Bordeaux mixture for scab, bitter rot, fly 
speck, sooty blotch and other diseases. Paris 
green or other poison for second brood of 
codling moth. Important!
Special treatment 
early spring before 
buds break.
Lime-sulfur wash for oyster shell 1» 
scale and other scale insects.
Fig. 1
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g en e r a e  t r e a t m e n t  eor c h e r r ie s .
When to spray. What to spray with and what for
i. Just before the blossoms 
open. Bordeaux mixture for fruit rot.
2. Just after the blossoms 
fall. Bordeaux mixture for fruit rot and leaf spot. Arsenate of lead 
for curculio. See page 50.
3. Ten to fifteen days later 
than 2. Ammoniacal copper carfbonate for fruit rot and leaf spot. See 
page 48.
4. After the fruit is picked. Bordeaux mixture for leaf spot.
5- From 2 to 3 weeks after 
4-
Repeat 4.
6. When cherry slugs are 
first seen on the leaves. Dust or spray with paris green or other poison.
GENERAT TREATMENT FOR PEUMS.
1. Just before the blossoms 
open.
Arsenate of lead for curculio. 
See page 50. Bordeaux mix­
ture for fruit rot on blossoms. 
See page 45.
2. Just after the blossoms 
fall.
Bordeaux mixture for fruit rot 
and leaf-spot. Arsenate of lead 
for curculio. (Dilute bordeaux 
about one-half for Japanese va­
rieties).
3- Soon after the middle of 
June. Repeat 2 for leaf-spot and fruit rot but omit the arsenate.
4- Tate July or early A u­
gust. Ammoniacal copper carbonate soap or eau celeste soap for 
fruit rot and leaf spot.
5
Beach and Little: Spraying calendar
Published by Iowa State University Digital Repository, 1905
42
GENERAL TREATMENT EOR PEACHES.
When to spray. [ What to spray with and what for
surely ^ before Aprü first. I Bordeaux m ixture for leaf curl.
GENERAL TREATMENT EOR PEARS.
When twig blight appears, 
and during the dormant season 
when the leaves are off.
Give same line of treatment as 
for apple so far as scab, leaf spot 
and chewing insects are con­
cerned.
Cut and burn affected branches. 
Keep tools disinfected by wip­
ing with cloth saturated with 
kerosene or other disinfectant 
after each branch is cut.
Before buds open in spring spray 
with lime-sulfur wash.
GENERAL TREATMENT EOR THE GRAPE.
i. When the leaves are one- 
third grown.
Bordeaux, mixture for mildews 
and black rot. I m p o r t a n t  !
2. Just before the blossoms 
open. Repeat 1.
3. Just after the fruit sets. Repeat 1. I m p o r t a n t !
4. 10 to 20 days after 3. Repeat 1.
e). 10 to 20 days after 4. Repeat 1.
GENERAL TREATMENT EOR CURRANT AND GOOSEBERRY.
1. When “ worms” first ap­
pear.
Paris green or other arsenical 
poison for the “ worms.” Bor­
deaux mixture for leaf spot.
2. When fruit is about half 
grown. Repeat 1.
3. A fter fruit is picked. Bordeaux mixture for leaf spot.
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GENERAL TREATMENT EOR STRAWBERRY.
When to spray. f  What to spray zvith and zvhat for
When growth begins and lat­
er as often as necessary.
¡Bordeaux mixture for “ rust” or 
leaf spot.
After picking the fruit. Cut and burn foliage on windy 
day.
A t first appearance of the leaf 
roller.
---— ------------ - -- - -— --------
Arsenical poison every week if 
necessary but not after fruit is 
half grown.
GENERAL TREATMENT EOR RASPBERRY, BLACKBERRY AND DEWBERRY.
When orange rust appears.
Note.— This disease is easily 
recognized by the bright orange 
color on the under side of the 
‘leaf. The zvhole cane looks 
sickly.
Dig plants at once and burn.
When anthracnose and other- 
cane diseases are doing serious 
damage.
After leaves drop in fall or in 
early spring, cut and burn over, 
the whole affected patch.
GENERAL TREATMENT EOR POTATO.
Begin when plants are about 
8 inches high or when beetles 
first appear and spray at inter­
vals of from 10 to 15 days till 
growth stops.
Spray more frequently in hot 
damp zveather and less often in\ 
dry zveather. §j I
Bordeaux mixture combined 
with paris green or other poison 
for early blight and late blight 
and rot, also for flea beetles, blis­
ter beetles and Colorado potato 
beetles. Make strong bordeaux 
mixture, using at least 1 pound 
of copper sulfate to make 8 gal-- 
Ions of the mixture.
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g e n e r a l  t r e a t m e n t  eor c u c u m b e r s , s q u a s h e s  a n d  m e l o n s .
When to spray. What to spray with and what for
When young plants come 
through the ground; repeat fre­
quently.
Tobacco dust for striped beetle.
About i month after planting, 
repeat at intervals of io  days.
Spray with bordeaux mixture 
for blight, flea beetles and strip­
ed beetles.
g e n e r a l  t r e a t m e n t  eor cabbag e .
When “ worms” appear. Re­
peat when necessary.
Paris green or other arsenical 
poison in dust (see page 49), or 
in resin lime mixture (see page 
51). Do not apply poison af­
ter heading begins.
Lice or aphis. Bury the first affected plants.
GENERAL TREATMENT EOR ALL KINDS OE PLANTS.
All leaf eating insects such as 
slugs, caterpillars, beetles, etc.
Paris green or other arsenical 
when insects first appear.
Sucking insects such as plant 
lice, and true bugs.
Tobacco dust or tobacco infu­
sion with whale-oil soap, or ker­
osene emulsion.
Small plants or ends of twigs are 
best treated by dipping.
Scale insects such as oyster 
shell scale, scurfy bark louse, 
San José scale.
I Spray with the lime-sulphur 
1 compound in spring before the 
I buds open. See page 53.
T.------ --------------------------- — ----—-------------
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P R E P A R A T IO N  O F S P R A Y  M IX TU R E S.
Varions substances are used by fruit growers and gardeners 
in fighting insects and fungi. Those materials which are de­
structive to insects are insecticides ) those used against fungi are
B o r d e a u x  M ix t u r e  is the most important fungicide for 
general use against fungous diseases of orchard, farm and garden 
crops, such as apple scab, potato blight, cherry leaf spot, grape 
mildew, etc. The strength of the bordeaux mixture should be 
varied to suit the conditions under which it is used; for example, 
a much stronger mixture should be used in treating the potato 
blight than is required in spraying apples, whereas if the foliage 
of peaches or Japanese plums is to be sprayed the mixture should 
be very much weaker than that used for apples.
St r e n g t h  oe B o r d e a u x  M ix t u r e .— In spraying apples,, 
pears, grapes, cherries, and all plums, except those of the Japanese  ^
group, use one pound of copper sulfate to make from ten to  
twelve gallons of the mixture. It is doubtful whether it will pa7  
to make it weaker than 1 to 12. The 1 to 10 formula* is strong" 
enough and is now most commonly recommended for this work.
Copper sulfate (blue vitriol), 5 pounds.
Quicklime (not slaked) not less than 3 ^  pounds, nor more 
than s pounds.
Water, 50 gallons. j
Dissolve the copper sulfatef and dilute to from 25 to 35 
gallons. Slake the lime and add enough water to it to complete 
the required 50 gallons, then pour the two solutions together. 
Lastly add any arsenical poisons which are to be combined with
fungicides.
FU N G ICID E S.
BORDEAUX MIXTURE, I TO IO FORMUEA.
(To make 50 gallons).
are equivalent to 1 pound
in cold. Do. not dissolve
so-called 4-4-40 or the 
nds copper sulfate, and 
for 5 pounds of Connerc pp
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the bordeaux mixture. An exception to this rale should be 
made when home-made arsenate of lead in dilute mixture is to be 
combined with the bordeaux mixture. In that case combine the 
arsenate of lead mixture with the lime wash before that is poured 
into the copper.sulfate solution to make the bordeaux mixture.
C a u t io n .— Dilute both the lime and the copper sulfate as 
much as the formula will allow and then mix. Do not mix the 
ingredients in concentrated form before diluting.  ^ Di thing t e 
ingredients as much as possible before mixing gives a mixture 
in which the particles stay in suspension well for a long time so 
that comparatively little agitating is required to insure an even 
distribution of the mixture from the spray tank. Mixing the in­
gredients in concentrated form results on the contrary in form­
ing heavy particles which settle readily, necessitating violent and 
continual churning to secure an even distribution of the mixture.
It is-the copper compounds in the bordeaux mixture which 
give it its value as a fungicide. The lime is added chiefly to 
prevent injury to the foliage. It has the additional # r F tag» o f 
combining with the copper sulfate into a sticky substance that 
holds to the leaves well even through rainy weather and it shows 
on the trees plainly so that one can easily see how well the spraying
has been done.
T h e  LIM E prevents injury to the foliage by combining with 
the copper into an insoluble compound. Enough lime must be 
used to take up all of the free copper sulfate or the mixture may 
burn the leaves badly. This requires about two-thirds as muc 
by weight o f unslaked lime as. of copper sulfate. More than this 
mav t !  used but it is best not to have too great an 
l'me, O' most not more than an amount equal in weight to the
weight of the copper sulfate.
n e v e r  USE a ir  s l a k e d  L I M E -F r e s h , clean firm lum p lime 
should be chosen. If it is lim e that slakes fast, first break it into 
rather srrtall lu m p s; then add small quantities o f water till it 
s u its  to  slake and generates h ea t; from  time to time as the 
slaking progresses add enough water to keep the lime covered 
alt the tim e and stir it as much as is necessary to keep it from  
“ burning.”  G ive tim e enough to  the slaking so that the ne 
gritty particles will becom e as completely slaked as possib e.
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Some of the lime used in Iowa slakes very slowly.. In 
handling such lime it is well to cover it with a moderate amount 
of water and leave it unstirred till it is completely slaked.
After the lime has slaked into a smooth paste keep it covered 
with water to exclude the air and it may thus be kept in good 
condition for a considerable time. In using it it is not necessary 
to weigh it, because the test hereafter described shows when 
enough lime has been added to make the bordeaux mixture. 
This plan permits of slaking the lime in large quantities. It is 
better to do this than to let the lump lime stand and become partly 
air-slaked before it is used.
If it can be obtained fresh as it is needed it is well to weigh 
what is to be used for each tank and let it be slaking while the 
previous tankful is being sprayed.
The new process or powdered lime is apt to be more or 
less air-slaked and is therefore not recommended for general use.
M a k i n g  B o r d e a u x  M ix t u r e  fro m  S t o c k  S o l u t io n s .—
Where large quantities of bordeaux mixture are needed it is 
convenient to keep the copper sulfate on hand in a stock solution 
and hold the slaked lime in the form of paste covered with water 
as above described. These ingredients can then be diluted as 
they are needed.
S t o c k  S o l u t io n  ok C opper S u l f a t e .— A  convenient stock 
solution of copper sulfate is made by keeping more copper sulfate 
m it than the water can dissolve. In this case the solution is 
saturated and no matter how m uch. it evaporates it cannot get 
stronger. It then holds about 50 ounces of copper sulfate to the 
gallon, practically 3 pounds to the gallon. To make 50 gallons 
of bordeaux mixture of the 1 to 10 formula take one and two- 
thirds gallons of this stock solution and dilute it to about 25 gal­
lons as directed on page 45. Take about as much lime paste as 
would be made by slaking 5 pounds of quick lime and dilute it to 
nearly 25 gallons. Pour the lime into the copper sulfate. Stir 
thoroughly and then test by adding a drop of ferrocyanide of 
potassium.
F e r r o c y a n id e  oe P o t a s s iu m  T est.— I f enough lime has 
been added to combine with all of the copper in solution the 
drop will not change color. If there is not enough lime present
11
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the drop turns at once to a dark reddish brown color; more lime 
should then be added, After this color test shows that enough 
lime has been added to take up all of the copper it is well to add 
about a third as much more to insure an abundant excess of lime, 
particularly if paris green or any other arsenical poison is to 
be used with it.
The ferrocyanide of potassium, also called .yellow prussiate 
of potash, is a very poisonous yellow salt. Dissolve it in about 
ten times its bulk of water and it is ready for use. It is inex­
pensive.
S oda B o r d e a u x .— The soda bordeaux is a fungicide which 
does not show very plainly on fruit. It is made by mixing caustic 
soda and copper sulfate in such proportions as to form an exactly 
neutral mixture. Many practical fruit growers have found diffi­
culty in making this mixture exactly neutral and in using it they 
have burned their foliage badly. For this reason we do not 
recommend it for general use.
E a u  CELESTE a n d  S oap  (Modified).— This is a good fungi­
cide to use in place of bordeaux mixture when the fruit is nearly 
full grown. On the whole it is not so effective as bordeaux 
mixture but it has the advantage of showing less plainly on the 
ripe fruit.
FORMULA.
Copper sulfate, i  pound.
Ammonia, strong (26° Baume), 3 pints.
Soap, 1 pound.
Water, 50 gallons.
Dissolve the soap in 10 gallons of water. In a separate 
vessel (not iron or tin) dissolve the copper sulfate in 40 gallons 
of water and add the ammonia; stir well and add the soap.
A m m o n ia c a e  C opper  C a r b o n a t e  a n d  S o ap .— This is also 
used for spraying fruit that is nearly ripe, because it shows less 
plainly than does bordeaux mixture.
EORMUEA.
Copper carbonate, 6 ounces.




Bulletin, Vol. 8 [1905], No. 85, Art. 1
http://lib.dr.iastate.edu/bulletin/vol8/iss85/1
49
# ammonia somewhat with water and use so much
vf it as is necessary to dissolve the copper carbonate but no 
more; add water to make 40 gallons. Dissolve the soap in 10 
gallons and pour into the copper carbonate solution. The dis­
solved copper carbonate loses strength when left exposed to the 
air, but it may be kept all right in stoppered bottles or jugs.
P o t a s s iu m  S u e e id  (Diver of Sulfur).— Dissolve 2 ounces in 
six gallons of water and apply at once. This mixture deter­
iorates rapidly and should not be prepared until ready for appli­
cation. This is an effective spray for mildew on gooseberries 
and currants.
IN SE C T IC ID E S.
From an economic standpoint most insects can be divided 
into those that are able, from the structure of their jaws, to eat 
the solid parts of plants, and those that are able only to suck the 
plant juices. The former are called biting insects, the latter 
sucking insects. Usually only biting insects can be destroyed 
by poisons that are eaten, and sucking insects can be killed only 
by insecticides that destroy by merely coming in contact with 
their bodies. Some insects are driven away by treating the plant 
with some substance that is objectionable to them; for example 
bordeaux mixture drives away certain flea beetles.
F O R  B IT IN G  IN SE C T S.
ARSENITES.
P a r is  G r e e n .— Paris green may be applied dry in the form 
of dust, using one pound of the poison to twenty pounds of com­
mon flour, land plaster or slaked lime. Flour seems the best, 
as it is eaten more freely by some insects. Dust should usually 
be applied when the plants are damp from dew or rain.
Paris green may be used in spraying apples or pears at the 
rate of 1 pound to 150 gallons of bordeaux mixture or of water.
If used with water, about 2 pounds of fresh slaked lime should 
be added for every pound of paris green to prevent injury to 
the foliage.
For spraying plum or cherry paris green should be used at 
the rate of 1 pound to 300 gallons of bordeaux mixture or water.
If used too strong it may hurt the leaves.
13
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Paris green should not be used on peach foliage.
For potatoes paris green may, if necessary, be used as strong 
as i pound to 50 gallons of bordeaux mixture or of water but 
many do not use more than 1 pound to 100 gallons.
For cabbage and cauliflower add one pound of paris green 
to 80 gallons of resin lime mixture. This of course must not be 
used after the plants begin to head.
When paris green is combined with bordeaux mixture be 
sure to have an excess of lime over what is actually required for 
neutralizing the copper sulfate. When used in water add twice 
as much lime by weight as paris green, to prevent injuring the
leaves.
A r s e n a t e  oE S od a .— The demand for a, cheap substitute for 
paris green is met by arsenite of soda prepared by the Kedzie 
formula which is here given:
FORMULA.
White arsenic, 1 pound.
Sal soda, 4 pounds.
Water, 1 gallon.
M ix and -boil about 15 minutes or till the arsenic is all dis­
solved. Add just enough water to make up for that lost in boil­
ing, then put in jugs or bottles till needed. Two quarts of this 
solution may be used in place of one pound of paris green by 
adding about 4 pounds of fresh slaked lime or by combining with 
bordeaux mixture in which there is an excess of lime as directed 
on page 48 . Keep the stock solution plainly labeled P o iso n  ►
A r s e n a t e  oe L ead  is a reliable insect poison and less liable 
than paris green to harm the foliage. It sticks well to the leaves. 
It may be used either alone or in combination with bordeaux 
mixture at the rate of 3 pounds or more to 50 gallons. This 
makes it considerably more expensive than paris green, especially 
when it is purchased already prepared. The home-made arsenate 
of lead is less expensive than the ready made article, but some 
fruit growers have not been successful with it. Perhaps this has 
been due, at least in part, to the fact that one of the ingredients 
which is used in the home preparation, the arsenate of soda, is 
apt to contain a considerable quantity of impurities. Neverthe­
less it would seem that if directions are carefully followed the
14
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fruit grower should be able to use the home-made mixture suc­
cessfully. It may be prepared as directed below:
fo rm ula.
Lead acetate (sugar of lead), 22 ounces.
Sodium arsenate, 8 ounces.
Water (or bordeaux mixture), 100 gallons.
Dissolve each separately, then mix the two together and 
pour this mixture into the required amount of water, or if it is to 
be used with the bordeaux mixture pour it into the lime wash 
before that is mixed with the copper sulfate solution. See page 
46.
Since the lead acetate dissolves rather slowly it is well to 
dissolve it some time before it is to be used. It may be kept on 
hand in concentrated solution in a manner similar to that recom­
mended for a solution of copper sulfate on page 47. The saturated 
solution at ordinary temperatures holds about 37 ounces of the lead 
acetate per gallon.* About 2 ^  quarts of such a solution would 
be required by the above formula for 100 gallons. A  little excess 
of it does no harm.
The sodium arsenate dissolves in water quite readily. In 
following the above formula dissolve the 8 ounces of sodium 
arsenate in a small quantity of water, a gallon will do. Into it 
pour the dissolved lead acetate to the required amount and let it 
settle. Then take a small quantity of the clear liquid into a cup 
or tumbler to test it. This is done by adding to it a little more 
of the lead acetate solution. If a white substance then forms it 
signifies that not enough of the lead has been used to combine 
with all of the arsenic and therefore more lead acetate should 
be added to the mixture. Repeat this operation till the. test shows 
that no more lead acetate is needed, then pour the mixture into 
the lime wash if it is to be combined with bordeaux mixture (see 
page 46) or pour it into the given amount of water if it is to be 
used alone.
R e s in  L im e  M ix t u r e .— For use in spraying plants like cab- 
oage and cauliflower to which the liquid does not stick very well. 
.Pulverized resin, 5 pounds.
Concentrated lye, 1 pound.
Fish oil, or any cheap oil except tallow, 1 pint 
Water, 5 gallons.
, ! T he le2-? acetate .dissolves more, readily if a little acetic acid he nrMer? 
the water, i f  convenient use soft water for the stock solutfo^ °
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Place oil, resin and a gallon of water in a kettle and heat 
until resin is softened; add lye solution made as for hard soap, 
stir thoroughly ; add remainder of water and boil for about two 
hours, or-until the mixture will unite with cold water making 
a clear amber colored fluid. Replace the water which has boiled 
away by adding boiling water to make the 5 gallons. This gives 
a stock solution which may be kept till needed. In using it add 
to the 5 gallons 80 gallons of water, 15 gallons of thin whitewash 
and 1 pound of paris green or its equivalent.
F O R  SU C K IN G  IN SE C T S.
(Use insecticides that kill by contact).
KEROSENE EMULSION;
Kerosene (coal oil), 2 gallons.
Rain water, 1 gallon.
Soap, pound.
Dissolve soap in water by boiling; take from the fire and, 
while hot, turn in kerosene and churn briskly for 5 minutes. It 
can be churned easily by pumping. Dilute before using with 6 
¿0 9 parts water. For scale insects and all sucking insects.
TOBACCO INFUSION.
Tobacco (waste or stems), 1 pound.
Boiling water, 4 gallons.
Add hot water to tobacco and let stand until cold. Strain 
and add 1 pound of whale oil soap or 2 pounds of soft soap to 
each 50 gallons of infusion. For plant lice.
W h a l e  O il  S o ap .— This is used against plant lice and other 
soft bodied insects. It differs so in strength that it is well to try 
each lot on a little foliage before using it extensively. Use 1 pound 
to 6 or 7 gallons. When the leaves are off the trees it may be 
used as strong as 2 pounds to the gallon. It is sometimes so 
used against scale insects.
p y rETHr u m  (o r  insect pow d er).
Pyrethrum powder, 1 ounce.
Water, 3 gallons.
(For dry application). M ix thoroughly one part by weight 
of insect powder with 4 of cheap flour and keep in close vessel
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for 24 hours before dusting over plants attacked. Pyrethrum if 
fresh and pure can be made to do very effectual work. It 
should be kept in tightly sealed cans. I f  the best pyrethrum can 
not be obtained it would be better to use some other insecticide.
L i m £ -s u i,Ru r  W a s h .— In orchard practice this is mostly 
used against insects which are found on the trees when they are 
dormant. As an orchard spray it was first used against the San 
José scale. It has proved very effective against this dreaded in­
sect end it is likewise destructive to the oyster shell scale, the 
scurfy scale, the case bearers and certain other insects which pass 
the winter in some form on the trees.
f o r m u l a .
Lime, 15 pounds. '
Sulfur, 15 pounds.
Water, 50 gallons.
Place the lime in a kettle, or in a vat if steam is used, and 
slake it with hot water so that it forms an even white paste, then 
add water till it makes a thin whitewash. Blend the sulfur with 
water into a thin paste and add to the whitewash and mix thor­
oughly.  ^ Boil one hour, stirring frequently to keep it from caking 
on the sides of the vessel and adding water from time to time to 
replace that which has boiled away. Dilute to 50 gallons and 
bring it to boil again. Strain it boiling hot into the spray tank 
through wire screen and apply as hot as possible. Some boil the 
mixture less than an hour. It should be boiled till it is of a 
brick red color and till the liquid, when it is has settled, is brown­
ish or yellowish green.
Salt has been recommended to be added with the sulfur pound 
for pound but it may be omitted with no material disadvantage.
Use good fresh stone lime which slakes free from grit and 
dirt. Either flowers of sulfur or light or heavy flour of sulfur 
may be used.
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